The 
Introduction
After the failure of the Phillips curve to explain the simultaneous occurrence of rising inflation and unemployment, the classical approach to the theory of unemployment and inflation reemerged [see Friedman (1968) and Phelps (1967 Phelps ( , 1968 ]. Milton Friedman (1968) defined the natural rate of unemployment "…as the level that would be ground out by the Walrasian system of general equilibrium equations, provided there is imbedded in them the actual structural characteristics of the labor and commodity markets, including market imperfections, stochastic variability in demand and supplies, the cost of gathering information about job vacancies and labor availabilities, the cost of mobility, and so on." Accordingly, any gap between the observed unemployment rate and the natural rate is the result of optimizing decisions of households and firms and the microeconomic structure of labor markets (Walsh, 1998) , including any informational failures. The main policy implication of this hypothesis is that any intervention of the government to reduce the unemployment rate below the natural rate would result in accelerating inflation. In other words, higher inflation cannot reduce unemployment forever, nor does lower inflation cause any permanent costs in terms of higher unemployment rate.
The rise in unemployment in the 1970s and early 1980s, mainly in Europe, generated another view that tried to combine the involuntary unemployment hypothesis with some ideas underlying Friedman's explanation of both rising inflation and unemployment. This strand of the literature analyzes unemployment and inflation under imperfect competition. This view, known as "non-accelerating inflation rate of unemployment", or NAIRU, brings into play Keynesian features and the existence of an equilibrium rate of unemployment 1 . A result of the imperfect competition model, which considers non-competitive labor and product markets, is that the equilibrium rate of unemployment will be the rate at which inflation is constant (Carlin and Soskice, 1990) . In the view of Mishkin and Estrella (1998) , the NAIRU might be interpreted as the unemployment rate consistent with steady inflation within the next year 2 .
Thus, the natural rate notion is different from the NAIRU and both can be thought of as derived from different views about the functioning of the economy. Additionally, the former is a long-run concept, while the NAIRU can be viewed as a short or medium-run one 3 .
The objective of this work is to give a description and estimate of the long-run unemployment rate in Colombia, a country whose labor market has been characterized by, among other things, lack of flexibility. For example, this market accounts for the existence of a minimum wage, a legal prohibition of reducing the nominal wage assigned to a particular job, statements of the Constitutional Court about the annual increase of the minimum wage, the equality of the rural and urban minimum wages, etc. Consequently, our work achieves an estimate of the long-run unemployment rate that condenses characteristics of both the natural rate and the NAIRU.
Previous attempts to estimate the permanent component of the unemployment rate have been undertaken in Colombia (among others see Clavijo, 1994; Farné et al., 1995; Henao and Rojas, 1997; Núñez and Bernal, 1997; Cárdenas and Gutiérrez, 1998) 4 . In this article, as in some of the earlier, we use the theory related to both supply of and demand for labor to derive an expression for the unemployment rate and then to estimate the long-run component of it.
The behavior of the unemployment rate in Colombia gives some insights on how well the labor market works and the type of institutions that might be governing it. As we can observe in Figure 1 , the unemployment rate showed a declining trend between 1984 and mid-1994.
Between 1994 and 2000, it exhibited growth; since then, the unemployment rate has had a declining trend. This behavior during the last decade suggested some difficulties in the labor market. In our view, the very prolonged period in which the unemployment rate was rising suggests that a sufficiently sound set of institutions required to support economic growth was not in place in such a labor market.
This work evolves as follows: the next section shows the main facts over the sample period; Section Three outlines a simple neoclassical-type model that provides us the framework for the discussion of the long-run component of unemployment rate; Section Four shows and 3 The controversy about the similitude or difference of the concepts is far from being solved. For example, Ball and Mankiw (2002) sustain that there is no difference between the natural rate and NAIRU. On the other hand, Estrella and Mishkin (1998) and Walsh (1998) , among others, claim that the concepts are different. 4 Guataquí (2000) , surveys the previous works done in Colombia. Julio (2001) estimates the NAIRU by using the approach of Staiger, Stock and Watson (1997) .
comments on the results we obtain by using a standard cointegration approach; Section Five draws some conclusions.
The Observed Unemployment Rate and some Related Facts
In this work we refer to the unemployment rate estimated for seven cities instead of that for thirteen cities or the nationwide (which includes rural areas and cities of populations less than 100,000). The reason lies in access to the sample; the seven cities unemployment rate is Given this change of methodology produced by the modification of the surveying process (from the National Housing Survey to the Continuous Housing Survey), we use the series generated by Lasso (2002) which in essence estimates the unemployment rate by extrapolating the current questions to the answers of the previous questionnaire and making adjustments to account for the seasonality and frequency of the information collection. Figure 1 above shows the evolution of the unemployment rate obtained by using Lasso's approach from 2000:1 back to 1984:1 and the current number produced by the official statistics agency (DANE). Figure 2 shows the behavior of unemployment rate for seven cities, thirteen cities and nationwide to give a sense of the differences among them. It should be understood that, because of the inclusion of rural areas and small towns in the sample, the nationwide unemployment rate is lower than those corresponding to seven cities or thirteen cities 5 . Between these two (seven and thirteen cities) the difference seems less important than between them and the nationwide definition. A noteworthy fact was the movement of the real wage during the sample period (see -periods: 1992:3-1996:3 and 1996:4-1998:4 . During the first sub-period the increase in the relative wage is explained by limited growth of supply and the fast growth of demand.
During the second sub-period the increase in the relative wage is explained by a teeming increase in the supply but a growth in the demand for skilled labor that exceeded the supply. Figure 4 shows the joint behavior of the Hodrick-Prescott low frequency component of the unemployment rate and the real hourly wage. It is clear that the latter leads the former. The immediate implication of this regularity in Colombia is that the adjustment in the labor market seems to take place via quantities rather than wages. Some important institutional reforms undertaken in Colombia during the nineties dealt with social security changes. In the first place, Law 50 of 1990 reduced severance payments for employers. The second Act took place in 1993 and was known as Law 100 which, among many other changes, increased the contributions to health and retirement funds for both employees and employers. In fact, Law 100 introduced deep changes in the legislation which produced an increase in the above items of about ten percentage points. Figure 5 shows the behavior of the total payroll taxes and contributions that formal employers have to make considering the reforms of 1990 and 1993. Keeping these reforms in mind, along with the behavior of the real wage, our hypothesis is that the unemployment rate declined when labor became a cheap factor, but when it turned into a costly factor, the unemployment rate started to rise 6 .
Statistical properties and a stylized model
Under conventional tests (ADF and KPSS) there is no evidence suggesting that the unemployment rate is a mean reverting process for the sample period at hand (1984:1-2004:4 Equations (8) and (9) For empirical purposes, for t w we used the real monthly wage, the real hourly wage, the minimum wage, the average age of the labor force, the average years of labor force education, and some interactions among these two variables ; for t w , besides the set used for t w , we checked the gender and the participation of young people in the labor force; for t τ we considered female and young labor force; for t θ we used the annual rate of capital growth 8 by assuming that most of the technical change has been embodied; for t r we used the active real interest rate and the fixed term deposit real interest rate. The inflationary surprise t π was computed as the difference of observed inflation without food prices and the inflation rate computed from an ARIMA model of order four on the annual difference of inflation 9 . At the end, only the real hourly wage (Figure 3) , the non-wage labor costs (Figure 5 ), the capital accumulation and the inflationary surprise ( Figure 6 ) were significant for the VEC model as we show next.
Econometric approach, results and discussion
The method of Johansen (1991 Johansen ( , 1996 provides a suitable approach for dealing with variables for which evidence of stationary behavior is not clear. Tables 1a and 1b show the tests suggesting the existence of one cointegration vector: the unemployment rate happened to share a long-run pattern with the real hourly wage, the non-wage labor costs and the capital growth rate; the latter acting as a proxy for the technological change. 10 Also, evidence of some desirable properties of the variables at hand is obtained (see Table 1b ). Given these results, Table 2 presents the cointegrating vector. Accordingly, the higher the real hourly wage and the non-wage labor costs, the higher the long-run unemployment rate, whereas the higher the capital accumulation, the lower the unemployment rate. These results do match with the theoretical model.
With regard to the short run, the inflationary surprise was the only significant variable and its coefficient has the expected sign. As long as the expectations are backward-formed, there will be room for inflationary surprises which will have a transitory effect on the unemployment rate. Table 3 . The results suggest that an increase in the real hourly wage of 1% increases the unemployment rate in 0.38%; an increase of 1% in the non-wage labor costs increases the unemployment rate in 0.60%; and, finally, an increase in the rate of capital growth of 1% reduces the unemployment rate in 0.78%. What we have obtained so far corresponds to the long-run component of the unemployment rate which has been dug out from an equilibrium relationship among the unemployment rate, the real hourly wage, the non-wage labor costs and the technological change proxied by capital accumulation. But a question about the equilibrium level of the real wage and the capital accumulation during the sample period immediately arises. Our interpretation is that, in spite of the fact that we have obtained the long-run component of unemployment rate, the level of those variables observed each time during the sample period might not correspond to the equilibrium levels of each.
Conclusions
In this work we have estimated the long-run component of the Colombian unemployment rate for the last twenty years. To carry out the estimate we have constructed a stylized model accounting for some particular traits of the Colombian labor market, which has been characterized by its lack of flexibility.
Given the statistical properties of the variables and the empirical evidence provided by some previous works on the supply of and demand for labor in Colombia, we end up with a cointegration relationship between the unemployment rate, real hourly wage, non-wage labor costs (i.e. payroll taxes and other compulsory fringe benefits) and capital accumulation, the latter as a proxy for technological change. In an economy where the real wage movements are somehow sluggish, the non-wage labor costs and the capital accumulation pace help to explain the long-run behavior of unemployment. The higher the real wage and the non-wage labor costs or the lower the capital accumulation, the higher the long-run unemployment rate.
From these results we underline two facts. Firstly, long-run unemployment rate I Colombia is time-varying. Second, monetary policy does not have possibilities of reducing the long-run unemployment.
In the short run the unemployment rate also reacts to inflationary surprises, which is evidence in favor of a short-run Phillips curve. By contrast, some variables connected to the labor supply (proxies of the reservation wage and composition of the labor force) and labor demand (real exchange rate, terms of trade, etc.) turned out to be not significant within our model.
